Abnormal sympatho- adrenal function and plasma catecholamines in obese Zucker rats.
The functional integrity of the peripheral sympathetic nervous system and adrenal medulla was assessed in homozygous, lean and obese, 7--8 month old male Zucker rats by the changes in plasma catecholamines during cold and immobilization stresses. Five of eight obese, but no lean rats died during a 24 hr cold stress (4--7 degrees C) from hypothermia. While both lean and obese rats had decreased rectal temperatures after 4 hr of cold stress, the obese had lower temperatures, relatively less of an increase of plasma norepinephrine (NE) and epinephrine (E) than the lean rats, and were unable to consistently maintain their temperatures even during intravenous NE infusions. Obese rats had lower rectal temperatures and higher plasma NE and dopamine levels at 21--22 degrees C ambient temperature, a relative failure to increase plasma NE and E levels after 1 hr of immobilization, but normal or supranormal plasma catecholamine levels after decapitation compared to the lean rats. These results suggest that the obese Zucker rat has abnormalities of both peripheral sympatho-adrenal function and thermoregulation, which may play roles in the development and/or maintenance of many of the physiological and metabolic defects in this animal model of genetic obesity.